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COMPLETE SPECIFICATION. 

Improvements in or relating to Centrifugal Separators. 



We, The Glacier Metal Company 
Limited, of 368 Ealing Road, Alperton. 
Wembley, Middlesex, a British Company, do 
hereby declare the invention for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the fol- 
lowing statement : — 

This invention relates to centrifugal 
separators, and is particularly concerned with 
improvements in centrifugal separators of 
the kind comprising a rotor to which oil 
or other liquid to be filtered is supplied un- 
der pressure through an axial inlet and from 
which the liquid is discharged through nozzle 
means for driving the said rotor solely by 
reaction. 

The invention is particularly applicable to 
centrifugal separators where the power 
available for driving the rotor is limited and 
the liquid to be filtered is of such low vis- 
cosity, or the flow of liquid is so great that 
power loss due to turbulence and viscous 
kinetic energy transfer in the rotor may be 
appreciable. When the power for driving 
the separator by reaction jets is derived 
from the pressure of lubricating oil or other 
liquid supplied under pressure, and is there- 
fore definitely limited, it is essential that any 
source of power absorption due to turbu- 
lence or to changes in kinetic energy of the 
oil or liquid within the centrifuge as it passes 
from the entry radius to the maximum radius 
and then back to the exit radius, should be 
reduced as far as possible in order that the 
limited power available may be effectively 
utilised for driving the centrifuge at a suffici- 
ent speed to ensure effective separation or 
filtration. 

In centrifugal separators of the kind re- 
ferred to, it has before been proposed to 
divide the rotor bowl into a series of separat- 
[Price 3s. 0d.] 



ing zones by transverse partitions in the 
form of channel section annular trays com- 
municating through perforations in their 45 
inner peripheries with an axial annular inlet 
passage provided with axially extending 
radial vanes. 

The invention has for its object to provide 
improvements in centrifugal separators of 50 
the kind referred to whereby the accelera- 
tion of the oil or other liquid to the high 
tangential velocity necessary for centrifugal 
separation of impurities and the deceleration 
of the oil or other liquid before it leaves the 55 
centrifuge may be effected with the minimum 
of energy losses. 

According to the present invention, axially 
disposed radial baffles are provided in the 
rotor bowl of the separator, said baffles ex- 60 
tending from near the centre of the bowl to 
or adjacent the periphery thereof and having 
the parts thereof nearer the centre of the 
bowl curved so as to scoop the oil or other 
liquid as it enters the rotor and direct it 65 
smoothly towards the periphery of the rotor 
bowl. The curved parts of the baffles , are 
designed having regard to the relative motion 
of the oil or other liquid as it enters the 
rotor so as to avoid as far as possible the 70 
introduction of turbulence. The baffles hav- 
ing the curved inner parts are in sufficient 
number to obviate any major vortices or 
similar energy-consuming currents being set 
up within the rotor. Towards the outer 75 
radius of the rotor, however, these baffles 
may be too far apart, and for the purpose 
of preventing the introduction of turbulence 
from this cause, intermediate radial baffles 
may be provided, said intermediate baffles 80 
having their inner edges further from the 
centre of the bowl than the inner edges of 
the main baffles. The outer edges of the 
main baffles may be spaced from the peri- 
pheral wall of the rotor bowl and the outer 85 
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edges of the intermediate baffles also may 
be spaced from the peripheral wall of the 
rotor bowL Alternatively, the main baffles 
may extend inwardly from the peripheral 
o wall of the rotor bowl and the intermediate 
baffles also may extend from the peripheral 
wall of the rotor bowl. 

By such means the oil or other liquid in- 
troduced into the rotor bowl moves outwards 

10 with an increasing tangential velocity at 
virtually the angular velocity of the rotor 
until it has the maximum tangential velocity 
for the separation of the impurities. The 
oil or other liquid then moves towards the 

15 centre with substantially the angular velocity 
of the rotor until it reaches exit channels 
and nozzles. Thus, energy losses are elimin- 
ated as far as possible and the necessary 
acceleration and de-celeration of the oil or 

20 other liquid is effected smoothly and evenly 
with the minimum of turbulence and viscous 
energy transfer. 

For the purpose of ensuring that all of the 
oil or other liquid introduced reaches the 

-5 high speed peripheral part of the bowl for 
effective separation of impurities, a trans- 
verse baffle may be arranged in the rotor 
bowl to separate upper and lower compart- 
ments thereof, said transverse baffle having 

30 openings adjacent the peripheral wall ol-the 
rotor bowl for flow of liquiorfrom one com- 
partment of the bowl to the other, the said 
radial baffles being provided in the lower 
compartment of the bowl below the trans- 

35 verse baffle, said lower compartment having 
an axial inlet. Similar radial baffles may 
be provided in the upper compartment of 
the bowl. The radial baffles in the upper 
compartment of the bowl may be constituted 

40 by extensions of . the radial baffles in the 
lower compartment of the bowl. 

Outlet channels may communicate with 
reaction nozzles arranged at the top of the 
rotor bowl. Alternatively, vertically dis- 

45 posed outlet channels may communicate be- 
tween the upper part of the bowl and re- 
action nozzles disposed at the bottom there- 
of. A pressure outlet may communicate with 
. the upper part of the bowl. 

°® By the present invention a reaction driven 
centrifugal separator of the full flow type 
may be effectively operated with lubricating 
oil at high tlirough-put rates and also re- 

- action driven centrifugal separators, whether 

05 Ml flow or by-pass, i.e. with or without a 
pressure outlet, may be effectively operated 
with low viscosity fluids, such as fuel oil or 
machine tool coolants. 
The invention is hereinafter described, by 

60 way of example, with reference to the ac- 
companying diagrammatic drawings, in 
which: — 

Fig. 1 is a sectional side elevation illus- 
trating one embodiment of centrifugal 
65 separator according to the invention; 



Fig. 2 is a top plan view of the lower 
part of the separator; 

Fig. 3 is a bottom plan view of the upper 
part of the separator; 

Figs. 4, 5 and 6 are views similar to Figs. 70 
1, 2 and 3 respectively illustrating a modi- 
fication; and 

Figs. 7, 8 and 9 are similar views illus- 
trating a further modification. 

In carrying the invention into effect ac- 75 
cording to one embodiment, and with refer- 
ence to Figs. 1, 2 and 3 of the accompanying 
diagrammatic drawings, a rotor bowl 1 for a 
centrifugal separator of the kind referred to 
is divided into upper and lower compart- $0 
ments 2, 3 by a transverse baffle 4. The 
lower compartment 3 of the bowl 1 is pro- 
vided with an inlet 5 for oil or other liquid 
to be filtered, and with a suitable number 
of main axially disposed radial baffles 6 ex- 85 
tending from near the centre of the bowl to 
or adjacent the periphery thereof and hav- 
ing their inner parts 7 towards the centre 
of the bowl suitably curved to receive the 
oil or other liquid escaping from the inlet 5 90 
and acting as scoops to direct the oil or 
other liquid towards the periphery of the 
rotor bowl with the minimum of turbulence. 
Intermediate one main baffle 6 and the next 
x)ne r one or more intermediate baffles 8 are 95 
provided to extend from the periphery to- 
wards the centre but terminating at about 
half the radial distance, said intermediate 
baffles 8 being provided to minimise turbu- 
lence which might otherwise occur. In the 100 
upper compartment 3 of the rotor bowl, main 
and intermediate baffles 9, 10 respectively are 
similarly arranged except that the main 
baffles 9 do not have curved, inner parts but 
may be flat and substantially radially dis- 105 
posed. Outlet channels 1 1 communicate with 
reaction nozzles 12 at the top of the separa- 
tor and openings 14 in the transverse baffle 

4 permit of flow of liquid from the lower 
compartment 3 of the rotor into the upper 110 
compartment 2 thereof. 

In the modification illustrated in Figs. 4, 

5 and 6 the inlet 5 communicates with radial 
openings 13 through which the incoming 
liquid is distributed into the lower compart- 115 
ment 3 of the rotor. Furthermore, the in- 
termediate baffles 8 in the lower compart- 
ment 3 of the rotor and the intermediate 
baffles 10 in the upper compartment 2 of 
the rotor are spaced from the peripheral wall 120 
so as to leave a clear space to facilitate re- 
moval of accumulated dirt by means of a 
scraper. 

In the modification illustrated in Figs. 7, 
8 and 9, the main baffles 6 and 9 respectively 125 
in the lower and upper compartments of the 
rotor may extend from the peripheral wall 
of the rotor and the intermediate baffles 8 
and 10 also may extend from said peripheral 
wall. In this embodiment a pressure outlet 130 
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35 communicates with the upper compart- 
ment 2 of the rotor through radial openings 
16 and the outlet passages 11 communicating 
with the reaction nozzles 12 may be verti- 

5 cally arranged and may, as shown in Figs. 
8 and 9, be incorporated in diametrically 
opposite intermediate partitions 8 and 10. 

Preferably, the upper and lower parts of 
the separator bowl are detachably connected 

10 as by the provision of co-acting flanges 17 
and bolts 18 or by providing the parts with 
inter-engaging screw threads. 

It will be understood that the invention 
is not limited to the particular embodiment 

15 hereinbefore described. For example, the 
baffles may be provided in the form of a 
baffle unit comprising a separate casting or 
assembly which is adapted to fit snugly into 
the rotor bowl before the cover thereof is 

20 applied. Alternatively, the baffles may be 
provided integrally with the top cover or 
nozzle plate. 

What we claim is : — 

1. A centrifugal separator of the kind 
25 comprising a rotor to which oil or other 
liquid to be filtered is supplied under pres- 
sure through an axial inlet and from which 
at least part of the liquid is discharged 
through nozzle means for driving the said 
30 rotor solely by reaction, characterised in that 
axially disposed radial baffles are provided 
in the rotor bowl of the separator, said 
baffles extending from near the centre of the 
bowl to or adjacent the periphery thereof 
35 and having the parts nearer the centre of the 
bowl curved so as to scoop the oil or other 
liquid as it enters the rotor and direct it 
smoothly towards the periphery of the rotor 
bowl. 

10 2. A centrifugal separator according to 
Claim 1, wherein intermediate radial baffles 
are provided, said intermediate baffles having 
their inner edges further from the centre of 
the bowl than the inner edges of the main 

46 baffles. 

3. A centrifugal separator according to 
Claim 1 or Claim 2, wherein the outer edges 
of the main baffles are spaced from die 
peripheral wall of the rotor bowl. 

50 4. A centrifugal separator according to 
any of the preceding claims, wherein the 
outer edges of the intermediate baffles are 
spaced from the peripheral wall of the rotor 
bowl. 

55 5. A centrifugal separator according to 
Claim 1 or Claim 2, wherein the main baffles 
extend inwardly from the peripheral wall of 
the rotor bowl. 
6. A centrifugal separator according to 

60 any of the preceding Claims .1, 2 or 5, 



wherein the intermediate baffles extend from 
the peripheral wall of the rotor bowl. 

7. A centrifugal separator according to 
any of the preceding claims, wherein a trans- 
verse baffle is arranged in the rotor bowl 65 
to separate upper and lower compartments 
thereof, said transverse baffle having open- 
ings adjacent the peripheral wall of the rotor 
bowl for flow of liquid from one compart- 
ment of the bowl to the other. w 

8. A centrifugal separator according to 
Claim 7, wherein the said radial baffles are 
provided in the lower compartment of the 
bowl below the transverse baffle, said lower 
compartment having an axial inlet. 75 

9. A centrifugal separator according to 
Claim 8, wherein similar radial baffles are 
provided in the upper compartment of the 
bowl. 

10. A centrifugal separator according to 80 
Claim 9, wherein the radial baffles in the 
upper compartment of the bowl are consti- 
tuted by extensions of the radial baffles in 
the lower compartment of the bowl. 

11. A centrifugal separator according to 85 
any of the preceding claims, wherein outlet 
channels communicate with reaction nozzles 
arranged at the top of the rotor bowL 

12. A centrifugal separator according to 
any of the preceding Qaims 1 to 10, wherein 90 
vertically disposed outlet channels communi- 
cate between the upper part of the bowl and 
reaction nozzles disposed at the bottom 
thereof. 

13. A centrifugal separator according to 95 
any of the preceding claims, wherein an 
axial pressure outlet communicates with the 
upper part of the bowl. 

14. The improved centrifugal separator, 
substantially as hereinbefore described with 100 
reference to Figs. 1, 2 and 3 of the accom- 
panying diagrammatic drawings. 

15. The improved centrifugal separator, 
substantially as hereinbefore described with 
reference to Figs. 4, 5 and 6 of the accom- 105 
panying diagrammatic drawings. 

16. The improved centrifugal separator 
substantially as hereinbefore described with 
reference to Figs. 7, 8 and 9 of the accom- 
panying diagrammatic drawings. H° 

URQUHART-DYKES & LORD, 
Chartered Patent Agents, 
Maxwell House, 

11 Arundel Street, 
Strand, London, W.C.2, 

and 

12 South Parade, 
Leeds, 1, Yorks. 
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PROVISIONAL SPEC3HCATION. 

Improvements in or relating to Centritagal Separators. 



We, The Glacier Metal Company 
LiMnm of 368 Ealing Road, Alperton, 
Wembley, Middlesex, a British Company do 
hereby declare this invention to be described 
9 in the following statement : — 

This invention relates to centrifugal 
separators, and is particularly concerned with 
improvements in centrifugal separators of 
the kind comprising a rotor to which oil 
it> or other liquid to be filtered is supplied un- 
der pressure and from which the liquid is 
discharged through nozzle means for driving 
the said rotor solely by reaction. 
In centrifugal separators of this land, and 
15 particularly when employed for the centri- 
fugal filtration of lubricating oil where the 
power for driving the separator by reaction 
jets is derived from the pressure of the oil 
supplied and is therefore definitely limited, 
20 it is essential that any source of energy ab- 
sorption due to changes of kinetic energy of 
the oH within the centrifuge as it passes from 
the entry radius to the ma^im^ radius m & 
then back to the exit radius, should be re- 
& duced as far as possible in order that the 
limited power available may be effectively 
utilised for driving the centrifuge at a 
sufficient speed to ensure effective separa- 
tion or filtration. 
30 The invention has for its object to provide 
improvements in centrifugal separators of 
the kind referred to whereby the acceleration 
of the oil or other liquid to the high centri- 
■ frS 31 velocity necessary for separation of 
35 impurities and the deceleration of the oil or 
other liquid before it leaves the centrifuge 
may be effected with the 

minimum of energy 



According to the present invention, 

40 radially arranged baffles are provided in the 
rotor bowl of the separator, said baffles hav- 
: ing the parts thereof nearer the centre of the 
bowl curved so as to scoop the oil or other 
. liquid as it enters the rotor and direct it 

45 smoothly towards the periphery of the rotor 
bowl. The curved parts of the baffles are 
designed having regard to the relative motion 
of the oil or other liquid as it enters the 
. rotor so as to avoid as far as : possible the 

50 introduction of turbulence. The baffles hav- 
ing the curved inner parts are in sufficient 
number to obviate any major vortices or 
similar energy-consuming currents being set 
up within the rotor. Towards the outer 

55 radius of the rotcav however, these baffles 
may be too far apart, and for the purpose of 
preventing the introduction of turbulence 
from this cause, intermediate baffles are pro- 
vided to extend from the periphery of the 



bowl to a shorter distance than the main 60 
baffles. 

By such means the oil or other liquid in- 
troduced into the rotor bowl quickly ac- 
quires the radial velocity thereof at the point 
of introduction, then moves outwards at the 65 
increased velocity in space but with vir- 
tually no velocity relative to the centrifuge 
until it is at maximum velocity for the 
separation of impurities. The oil or other 
liquid then flows towards the centre, losing 70 
velocity in space but always having no 
velocity relative to the rotor except that due 
to direct travel along the baffles, until it 
reaches exit channels and nozzles. Thus, 
energy losses are eliminated as for as pos" 75 
sible and the necessary acceleration and de- 
celeration of the oil or other liquid is effected 
smoothly and evenly with the minimum of 
turbulence. 

For the purpose of ensuring that all of 80 
the oil or other liquid introduced reaches the 
high speed peripheral part of the bowl for 
effective separation of impurities, a trans- 
verse baffle may be arranged in the rotor 
bowl at a suitable position in, the height 85 
thereof, said baffle extending from the centre 
or smaller radius of the bowl towards, but 
short of the periphery thereof. The oil or 
other liquid to be filtered preferably is in- 
troduced into the lower part of the bowl 90 
through tangeatially arranged inlet or inlets 
adapted to impart to the oil or other liquid 
an initial velocity in the desired direction. 
Above the transverse baffle, radially arranged 
baffles are provided which may b& exten- 05 
aons of the baffles in the lower part of the 
rotor bowl but do not have the curved parts 
near the centre of the bowl. The oil or 
other Uqmd, after passing through the rotor 
bowl for the separation of impurities, escapes 100 
tiirough an outlet at the top from which 
it is directed through outlet channels radially 
or otherwise arranged and communicating 
with reaction nozzles through which the oil 
or other liquid is discharged. 105 

It has been found that the means accord- 
ing to the present invention enable a centri- 
fugal oil separator of the reaction type to 
be effectively operated with the use of plain 
bearings, whereas heretofore it was essen- 110 
tial to employ ball bearings, and even so, die 
speed obtained was often inadequate for the 
purpose. 

In carrying the invention into effect ac- 
cording to a particular embodiment, a rotor 115 
bowl for a centrifugal separator of the kind 
referred to is divided into upper and lower 
parts by a transverse baffle extending from 
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the centre or small radius of the bowl ap- 
proximately two-thirds of the way to the 
periphery. The lower part of the bowl is 
provided with one or more inlets for oil 
5 or other liquid to be filtered, said inlet or 
inlets being tangentially arranged so as to 
impart an initial velocity to the oil or other 
liquid in the required direction. In the 
lower part of the bowl a suitable number 

10 of main radially arranged baffles are pro- 
vided having their inner parts towards the 
centre of the bowl suitably curved to re- 
ceive the oil or other liquid escaping from 
the tangentially arranged inlet or inlets and 

15 acting as scoops to direct the oil or other 
liquid towards the periphery of the rotor 
bowl with the minimum of turbulence. Inter- 
mediate one main baffle and the next one, 
one or more intermediate baffles are pro- 

*20 vided to extend from the periphery towards 
the centre but terminating at about half the 
radial distance, said intermediate baffles be- 
ing provided to minimise turbulence which 
might otherwise occur. In the upper part 



of the rotor bowl, main and intermediate 
baffles are similarly arranged except that the 
main baffles do not have the curved inner 
parts but may be flat and substantially 
radially disposed. 

It will be understood that the invention is 
not limited to the particular embodiment 
hereinbefore described. For example, the 
baffles may be provided in the form of a 
baffle unit comprising a separate casting or 
assembly which is adapted to fit snugly into 
the rotor bowl before the cover thereof is 
applied. Alternatively, the baffles may be 
provided integrally with the top cover or 
nozzle plate. 

URQUHART-DYKES & LORD, 
Chartered Patent Agents, 
Maxwell House, 

11 Arundel Street, 
Strand, London, W.C2, 

and 

12 South Parade, 
Leeds, 1, Yorks. 
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